Ligand-specific state transitions of the membrane-bound acetylcholine receptor.
We have developed a simple, direct and time-resolved method to monitor ligand-induced changes in agonist affinity of the membrane-bound acetylcholine receptor. The assay is based on the quenching of fluorescence of NBD-5-acylcholine observed upon binding of this cholinergic agonist to the receptor. Under conditions of partial saturation with the fluorescent agonist, agonists and local anesthetics but not antagonists can induce an increase in affinity of the receptor for NBD-5-acylcholine. The effect is not observed with receptor fully saturated with the fluorescent agonist. The half-life of the observed change in affinity is independent of the nature of the agonist or local anesthetic applied (t1/2 approximately 60 s at 22 degrees C). We conclude that the same state transition of the receptor can be induced by two groups of cholinergic ligands that are assumed to be non-competitive with each other and to have distinctly different modes of action. The time course of the transition is reminiscent of the slow process of desensitization observed in vivo.